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ABSTRACT
The Relationships Among Student Achievement,
Student Engagement, and Selected Student Characteristics
in Physical Education
(May, 1982)
Stephen J. Silverman, B.S., Temple University
M.S., Washington State University
Ed.D., University of Massachusetts
Directed by: Lawrence F. Locke, Ph.D.
The purpose of this study was to investigate the relationships
among student achievement, student engagement, and the selected stu-
dent characteristics of initial skill, previous experience, and sex.
The setting was university intermediate swimming classes. Two aqua-
tic skills were taught, breaststroke and survival float.
Student achievement was measured by using trained raters to
score students on each skill. A pretest and a posttesdt were ad-
ministered for both skills.
Subsequent to the pretest and prior to the posttest, instruction
in each skill was provided. Instruction consisted of four
15-minute
classes for breaststroke and two 15-minute classes for
survival
float. All instruction was videotaped using two cameras
feeding a
special effects generator. Elapsed time was
superimposed on the
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picture. The videotapes were coded for the amount of time students
spent in motor engagement, cognitive engagement, and the nonengaged
categories of management, waiting, and off-task behavior.
When all students were grouped together, no engagement variable
was a significant predictor of residualized achievement for either
skill. When the analysis was performed, however, for each class, for
students with high, medium, and low initial skill and experience, and
for males and females, a number of significant relationships were
found. Motor engagement rate was twice a positive predictor of
achievement. Cognitive engagement rate had a negative relationship
with residualized posttest scores on two occasions. For varying sub-
populations, all engaged time had both positive and negative part
correlations with achievement.
These results indicate that the qualitative aspect of motor and
cognitive engagement may be an important factor in the relationship
between achievement and engagement in swimming classes. Further,
this relationship between engagement and achievement was mediated by
the characteristics of the student. It was concluded that future
research in teaching effectiveness in physical education should em-
ploy the student as the unit of analysis to further investigate how
student characteristics mediate relationships or interact with treat-
ments.
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CHAPTER I
INTRODUCTION
During the past twenty years research on physical education has
seen dramatic changes. By tradition, most studies of teaching in
physical education have mirrored research conducted in other areas
of education, with fashions in both topic and method following the
example of inquiry in the classroom by many years. Since I960, how-
ever, this lag time seems to have been reduced and the revolutions
which have swept through educational research have quickly been rep-
resented in physical education. Studies employing the systematic ob-
servation of teaching, large-scale descriptive analytic projects,
ethnographic methodology, and process-product research designs are
all now represented in physical education, as are explorations of
such esoteric problems as aptitude by treatment interaction.
While most pedagogical investigations in physical education have
continued to follow research in education, in several areas of in-
quiry physical educators have initiated research in the gymnasium
which has been at least concurrent with the emergence of similar in-
terests in the classroom. Investigation of teacher indirectness
using the Flanders Interaction Analysis System is one such example.
A more recent instance of concurrent undertakings in education and
physical education are studies focusing on student opportunity to
1
2learn. Although initiated in classroom research, descriptive an-
alytic studies of student engagement using the Academic Learning Time
(ALT) concept have been quickly adapted and further refined in phys-
ical education.
The ALT studies are based on the premise that as student engage-
ment (in the form of instruction attended and practice executed) with
the material to be learned increases, achievement in the subject
matter also will increase. The strong, positive relationship between
achievement and engagement has been repeatedly demonstrated in the
classroom through process-product research at a variety of age levels
and for a variety of subject matters. Despite the existence of con-
siderable literature describing ALT levels in the gymnasium, however,
the pivotal relationship between engagement and achievement has not
been investigated when a motor skill is the focus of instruction.
Intersecting with this notable gap in our knowledge about teach-
ing and learning processes in the physical education class are a
series of related and as yet unanswered questions about the
interac-
tion between student characteristics and student engagement.
Deter-
mining whether age, sex, or skill level relate consistently
to pat-
terns of student engagement in the instructional setting
is an ob-
vious question which follows the aptitude by treatment
interaction
paradigm already familiar in education. A less obvious
and more dis-
tal question, however, is whether student
characteristics will medi-
ate the strength of the achievement-engagement
relationship in the
teaching of motor skills.
3Purpose of the Study
The purpose of this study was to investigate the relationship
between engagement and achievement for students enrolled in intermed-
iate swimming classes and to examine these relationships for students
who enter with different initial skill levels, different previous ex-
perience with the subject matter, and for students of different gen-
der. More specifically, for instruction of two separate swimming
skills
:
(1) what is the relationship between engaged time and a final
measure of skill achievement, after accounting for initial
skill level?
(2) do students of differing initial skill, experience and gen-
der display characteristic differences in engaged time?
(3) does the relationship between engaged time and skill
achievement differ significantly for students of different
initial skill, experience and gender?
These three interrelated questions are presented
diagramatically
in Figure 1.
Need for the Study
The need to investigate the questions proposed
above is two.
fold. First, the relationship between student
engagement and
education has not been investigated. Reachievement in physical
?=#•_!
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Student Characteristics - initial skill level, previous experience,
and gender
Engagement with Subject Matter - time spent involved with instruction
or practice
Achievement - student learning
Figure 1. Research Questions
search in elementary school classrooms, however, where arithmetic and
reading were the subject matter, indicate that the overall relation-
ship between engaged time and achievement is strong, accounting for
up to 20% of the residual variance after accounting for initial skill
level (Fisher, Filby, Marliave, Cahen, Dishaw, Moore, & Berliner,
1978).
Transfer of results from the classroom setting to a physical
education setting is risky. Evidence is strong that the charactei
istics of the student, the setting, and the educational objectives
for the lesson are important in determining the relationship between
student engagement and achievement (Berliner, 1976; Peterson,
1979a,
1979b; Rosenshine, 1979; Stallings, 1980). Since physical
education
classes occur in an environment other than a classroom
and the goals
5and objectives of the physical education class are generally focused
on the psychomotor domain, it seems reasonable to conclude that the
relationship between student engagement and achievement in physical
education must be subject to independent verification.
Failure to confirm a strong relationship would, of course, point
to the need for replication and further study of the ALT hypothesis
in the motor domain. Given the considerable interest and activity
which presently are based upon an acceptance of ALT as a major factor
in learning, that would not be an inconsequential result. Alternate-
ly, a strong positive finding, particularly one suggesting the exist-
ence of significant interaction between engagement and student char-
acteristics, would encourage new lines of inquiry centering upon such
questions as ’’which student characteristics control engagement and
its subsequent impact upon achievment, and how do they exert such in-
fluence?"
A second rationale for conducting the study, in addition to pro-
viding us with knowledge which would have relevance for theory in
the
disciplines of motor learning and pedagogy, information about the en-
gagement-achievement relationship may have practical implications for
both teacher educators and teachers. If the relationship
between
student engagement and achievement is strong, or if this
relationship
is strong but significantly different for various
identifiable sub-
populations, the need for a series of questions,
experiments and dev-
elopment activities in the applied areas of teacher
training and
pedogogical practice will be apparent.
6Delimitations
This investigation focused on students enrolled in intermed-
iate swimming classes at the University of Massachusetts during the
Fall Semester, 1981. Student achievement in two swimming skills,
breastroke and survival float, served as product measures.
The process measures were limited to actual student time spent
in the following categories: (1) motor engagement, (2) cogni-
tive engagement, (3) managerial activities, (4) waiting, (5) off-
task, and (6) other/noncodeable . While these categories did not en-
compass all types of behavior found in a physical education class,
they provided a valid and reliable estimate of student engagement in
physical education.
Limitations
The classes and students selected for this study were not ran-
domly selected and no generalizations were made to other swimming
classes or to physical education classes occurring in other environ
ments.
The study was limited to preliminary exploration of
several re
lationships which have special relevance to both correlational
and
experimental research in physical education.
CHAPTER II
REVIEW OF RELATED LITERATURE
This study examined the relationships among student engagement,
the student characteristics of gender, initial skill level and prev-
ious experience, and achievement for two swimming skills. The Review
of Related Literature Chapter has three sections: (1) process-prod-
uct research; (2) student engagement; and (3) student characteris-
tics. Each section reviews relevant literature in physical education
as well as selected studies from classroom research.
Process-Product Research
Process-product research on teaching is characterized by system-
atic observation in the naturalistic setting (Dunkin & Biddle, 1974;
Rosenshine & Furst, 1973)* In other words, the investigator directly
or indirectly through film, audiotape, or videotape, observes the
activities of the class and using a predetermined system classifies
or quantifies the activities of students or teachers. These results
are then compared with posttest results or achievement scores to
identify direction and magnitude of associations between various
classroom behaviors and student learning.
Early process-product studies generally were concerned with
7
8teacher-student interaction and achievement (Flanders & Simon, 1970).
Much of this research indicated that indirect teaching methods (i.e.,
accepting student feelings, praising, accepting or using student
ideas, and asking questions) had a positive relationship with
achievement (Soar, 1968). As additional research was conducted in
the area of student-teacher interaction, results indicated that in-
directness/directness ratios of teacher behavior had a differential
effect on achievement depending on the pupil gain measure and ab-
stractness of the educational goal (Soar, 1972) or intelligence and
socioeconomic status of the student (Brophy, Evertson, Anderson, &
Crawford, 1981).
In 1973 Rosenshine and Furst published a massive review of
process-product studies. They found that "nine variables yielded the
most significant and/or consistent results across 50-odd studies in
which naturally occurring behavior was related to measures of student
growth." The teacher behaviors found to be positively related to
student achievement, after adjustment by regression for relevant pre-
test measures, were clarity, variability, enthusiasm, task orienta-
tion, criticism, indirectness, student opportunity to learn criterion
material, use of structuring comments, and multiple levels of ques-
tioning or cognitive discourse. Subsequent reviews (Cruickshank
,
1976; Dunkin & Biddle, 1974; Medley, 1977; Rosenshine, 1976)
also
have attributed certain characteristics to the effective
teacher, al-
though these later studies suggest that many effective
teaching be-
haviors may be specific to certain student groups, settings,
subject
9matters, or grade levels (Brophy, 1979)
•
Although some generic characteristics of effective teaching may
be identified by process-product research, even the most ardent
champions of the paradigm admit that most investigations yield re-
sults which are not definitive, which often conflict with the results
of other investigations, and which may assume linearity in relation-
ships which in fact are curvilinear (Brophy & Evertson, 1974a, 1974b;
Brophy, Evertson, Crawford, & Sherman, 1975; Dunkin & Biddle, 1974).
McDonald (1976) has proposed that due to the high correlation
between pre-test and posttest (generally .80 to .90), teacher ef-
fects can account for no more than approximately 36% of the variance
in posttest scores since entering skill accounts for at least 64£ of
the variance. The task is to identify those process elements in the
classroom each of which can account for relatively large portions
of a restricted part of the total variance in student achievement.
The process-product research dealing directly with physical edu-
cation classes is sparse. The studies conducted to date (Oliver,
1979; Taylor, 1976; Yerg, 1977) are similar in some ways to
classroom
studies, in that they provide little information about which pro-
cesses relate to achievement. In all three studies students'
initial
skill level accounted for a major portion of the posttest or achieve-
ment variance. As noted above (McDonald, 1976), this
would be ex-
pected. Other variables in these studies only accounted
for very
small portions of the variance and few of these
correlations reached
significance.
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None of the process-product studies in physical education in-
volved the number of practice trials or student engagement time as
process measures. If findings from other areas of education are an
indication, however, opportunity to learn in the form of engaging in
relevant practice tasks should contribute as much to achievement in
physical education as it does in the classroom. Certainly it makes
intuitive sense to believe that the time a student spends practicing
will be an important predictor of achievement.
This section focused on process-product research in classrooms
and in physical education. A brief explanation of process-product
research was followed by examination of results from studies of
classroom interaction. Reviews which related certain teacher charac-
teristics to achievement were contrasted with more recent studies
which suggest that only a small part of the residual variance in
posttest achievement can be accounted for by teacher behaviors. The
small body of process-product literature dealing with physical educa-
tion classes was discussed. It was noted that student engagement has
not been a process measure in physical education studies.
Student Engagement
Student engagement, the absolute amount or relative proportion
of in-class time the student spends attending to instruction
or exe-
cuting practice, has become a variable of great interest
to educa-
tional researchers in recent years. A variety of
instruments for
11
measuring student engagement have been devised for use both in class-
rooms and in the gymnasium. Engagement has been measured both by
continuous, second-by-second coding, and by various strategies for
sampling student behavior at predetermined intervals. For example,
the Academic Learning Time Instrument (ALT) developed as part of the
Beginning Teacher Evaluation Study (BTES) (Fisher et al. , 1978), re-
quires the coder to watch a student for a short interval, record the
activities observed into four simple categories during a second short
interval, and then watch and record a second student for the next two
intervals. The coder then returns to watching the first student and
continues the procedure, using whatever rotation system has been
decided upon for observing students in the class.
Researchers and teacher educators have been interested in stud-
ent engagement because it appears to be a process variable that con-
trols a relatively large part of the residual variance in student
achievement. As teachers are presumed to exert a degree of control
over engagement, student time-on-task has been posited as a factor
in evaluating teacher effectiveness (Berliner, 1979) • The particular
appeal of this thesis is that if student engagement can be coded
while the class is in session, the effectiveness of the teacher
in
relation to student achievement could be estimated without
waiting
until the completion of the unit, semester, or school year.
Academic Learning Time in Physical Education (ALT-PE) (Sieden-
top, Birdwell, & Metzler, 1979), an adaptation of the
ALT instrument
developed by the investigators involved with BTES, is
measured by
12
coding time-based samples of teacher and student behavior into a 3et
of simple categories. To this point, the instrument has been used
primarily in purely descriptive studies. A more ambitious agenda,
however, has been implicit in these studies. The underlying premise
is that if ALT-PE is a reliable indicator of engaged time, and en-
gaged time is a valid predictor of achievement, then ALT-PE should
be a reliable way of assessing teacher effectiveness in terms of pre-
dicted student achievement. The central premise that ALT-PE has a
positive relationship with achievement, however, has not been defini-
tively established for motor skills. This would leave any attempt
to measure teacher effectiveness through ALT-PE vulnerable to a dis-
abling error.
Student engagement rates are available from studies conducted
in elementary school classrooms (Fisher et al., 1978; Fisher,
Marliave
,
& Filby
,
1979; Rosenshine, 1979). Researchers associated
with BTES found that engagement rates in second and fifth grade read-
ing and arithmetic class ranged from 40% to 85% of class time. Al-
though individual classrooms varied widely, results indicate mean
engagement rates from 70% to 75% of class time.
Results of studies in physical education classes ( Aufderheide
,
Olson, & Templin, 1981; Birdwell, 1980; Costello & Laubach, 1978;
Metzler
,
1981; Pieron & Haan, 1979; Placek, Silverman, Shute, Dodds,
& Rife, 1982; Shute, Dodds, Placek, Rife & Silverman, 1982; Whaley,
1981) with a variety of motor skills indicate that engagement rates
are lower in the physical education environment. Rates of overall
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engagement (including both cognitive engagement 3uch as attending to
instruction and engagement in psychomotor activity) ranged from 21
%
(Placek et al., 1982) to 62% (Costello & Laubach, 1978). When en-
gagement is more narrowly limited to include only student engagement
in a psychomotor activity the rates vary from 13% (Placek et al.,
1982) to 37% (Costello & Laubach, 1978). Cognitive engagement rates,
when the student is listening or watching a teacher or peer, range
from 4% (Placek et al. , 1981) to 25% (Costello & Laubach, 1978).
We may speculate that the lower rates of student engagement ob-
served in physical education classes, relative to classroom rates,
may be a reflection of differences in the respective physical envir-
onments. The greater area of the gymnasium and playing field, when
combined with the component of student movement which is an integral
part of the physical education class, may allow greater opportunity
for off-task behavior.
The wide variability in observed engagement rates may reflect
several factors. Genuine differences among classes may be the source
of the great range in levels of student time expended on
learning
tasks. Alternatively, at least some of the apparent variation
may
be attributed to the methods used to collect data. For
example, six
studies ( Aufderheide et al., 1981; Blrdwell, 1980; Metzler,
1981;
Placek et al., 1981; Shute et al. , 1981; Whaley, 1981)
used the time
and subject sampling procedures provided in the ALT-PE
instrument.
Rather than estimate engagement based upon time
samples, however,
Costello and Laubach (1978) actually coded
second-by-second engage-
14
raent rates from videotapes. Other studies have employed yet other
means of measuring student engagement (Pieron & Haan, 1979).
In addition to differences in measurement technique, another
potential source of variability rests in the reliability of the meas-
ures employed. Metzler (1980), for example, found the correlation
between engagement rate produced by the time and subject sampling
ALT-PE instrument and the actual engaged rate coded second-by-second
from videotape into the same ALT-PE categories to be a disappointing-
ly low .62. This correlation suggests that investigators may wish
to refrain from using the time and subject sampling procedures of
ALT-PE as a measure of engaged time until futher investigation of the
instrument's reliability is conducted.
As indicated above, earlier process-product studies in physical
education (Oliver, 1979; Taylor, 1976; Yerg, 1977) employed process
variables which accounted for little of the residual variance after
accounting for initial skill level. Locke (1981), however, has sug-
gested that opportunity to practice may be an important process meas-
ure not investigated in earlier studies. Studies investigating
the
relationship between student engagement and achievement in the class-
room indicate that this relationship is positive and
relatively
strong (Fisher et al., 1978; Fisher et al., 1979; McDonald, 1976;
Rosenshine, 1979). Although varying somewhat with teachers,
grade
level, and subject matter, engagement rate accounted for 20*
of the
residual variance in the strongest case and
consistently accounted
for approximately 10* of the residual variance
(Fisher et al., 1978)
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This research has the limitations of all correlational designs.
Further, much of this research has limited generalizability due to
restriction to subject samples drawn from elementary level classes
engaged in language and mathematics instruction. It seems reasonable
to believe, however, that teachers who consistently engage their
students at high rates are acting in consonance with a research find-
ing which has more than the usual degree of support. There is no
compelling reason to expect that engagement would not have similar
significance in physical education, but the considerable differences
in context and content make empirical confirmation a necessary step.
The section on student engagement had a brief introduction fol-
lowed by a discussion of the ALT-PE instrument and the assumptions
made in employing the instrument. Contrast of results from the Be-
ginning Teacher Evaluation Study and studies in physical education
indicated higher engagement rates in classrooms. It was suggested
that ALT-PE student and time sampling procedures may need further re-
finement. No studies have been conducted using student engagement
or practice time as a process measure in physical education. When
student engagement and achievement were investigated in the class-
room, however, relatively stong, positive relationships were found.
If this relationship were true in physical education, there would be
dramatic implications for teaching and teacher education.
16
Student Characteristics
Preliminary investigations focusing on engagement rates for
students with different characteristics have suggested that students
varying on at least one factor engage with physical education content
at different rates. Studies examining ALT-PE at the elementary
school (Placek et al.
,
1981; Shute et al. , 1981) found that students
who were rated as highly skilled by teachers had higher engagement
rates than students rated at a medium or low skill level for the sub-
ject matter taught. In the BTES studies (Fisher et al., 1978), it
was found that engagement rate had a differential effect on residual-
ized achievement gain for students with different pretest skill
levels. This indicates that in addition to examining the engagement-
achievement relationship, researchers must design studies which are
sensitive to the potential for differential impact by a variety of
student characteristics.
Since the mid-1950s Cronbach (1957) has urged researchers to ex-
amine the role individual differences play in instructional methods
and educational outcomes. With his colleague, Richard Snow, Cronbach
coined the term "aptitude by treatment interaction" (ATI) (Cronbach
& Snow, 1969, 1977). The term aptitude refers to any relatively
stable student characteristic that may be a predictor of
achievement.
Treatment is any manipulable variable. An interaction
occurs when
treatments produce significantly different effects in
students with
As noted above (Fisher et al. , 1978), there maydifferent aptitudes.
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be reason to 3U3pect an ATI effect between student engagement and
student characteristics in the elementary school. The BTES study
utilized a process-product correlational design and not the experi-
mental ATI design of Cronbach and Snow. Therefore, we cannot infer
a causal relationship, but may legitimately hypothesize that student
initial skill level interacts with engagement in predicting achieve-
ment.
In experimental studies which used the ATI research design in
the classroom (Bennett, 1976) and in physical education (Griffey,
1980) some interaction has appeared between treatment effects and
such student characteristics as initial skill level and gender.
Neither 3 tudy examined engaged time a3 a treatment measure. Taken
collectively, therefore, studies from both classrooms and gymnasia
make it apparent that investigation of the relationship between en-
gagement and achievement for students who vary on some characteristic
is a logical next step. Griffey (1980), in fact, has suggested that
engaged time may be an important element not yet investigated by
physical educators interested in how student characteristics affect
achievement.
The final section of this chapter discussed student
characteris-
tics and the growing body of evidence which suggest that
they inter-
act with a variety of classroom process factors to
influence achieve-
ment. Classroom investigations have shown differential
effects of
student engagement for students of different skill
levels. Studi.3
have indicated that initial skill level and
gender have interacted
18
with treatment when achievement was the dependent measure in investi-
gations of aptitude by treatment interaction. The student character-
istics of initial skill level and gender are easily verified by the
teacher and if they prove to be predictive of achievement that would
have strong implications for individualizing instruction and practice
in physical education classes.
CHAPTER III
METHODS
Selection of the Setting and Learning Task
The setting selected for this study was intermediate swimming
classes in the General Physical Education Program at the University
of Massachusetts. Two swimming skills, breastroke and survival
floating, were selected as the psychomotor skills to be used as
learning tasks in answering the questions posed in Chapter I. The
primary reasons for the selection of swimming skills are: (1) there
should be high congruence between the skill being taught and the
skill being tested, a common feature of swimming lesson content and
swimming tests; (2) swimming occurs in a limited and high stable en-
vironment thus enhancing the quality of videotapes obtained;
(3) students would have limited chance for outside practice of the
swimming skills; and (4) the investigator has extensive experience
with instruction and evaluation in this subject area.
The selection of university activity classes was one of both
convenience and necessity. It was essential that the instructors of
the participating classes have the flexibility to teach the selected
skills within the guidelines established for this study. In addi-
tion, a process-product study in which the student is the unit of
19
20
analysis required a sample of substantial size. Other settings for
swimming instruction, such as public schools, municipal facilities,
private clubs or social agencies, did not provide the combination of
access, stable student population, program flexibility and sample
size needed for execution of this study.
Gaining Access to Subjects
Permission to conduct this study was secured from the Director
of General Physical Education and the Aquatic Director, School of
Physical Education, University of Massachusetts. The investigator
met with all swimming instructors teaching the five intermediate
swimming classes during the fall semester, 1981. A brief overview
of the scope of the study and the requirements related to their par-
ticipation was provided. A schedule of activities was given to each
instructor and a question/answer /discussion period followed. In-
structors were asked to complete a brief questionnaire and to read
and sign a letter of informed consent indicating a desire to par-
ticipate in the study (see Appendix A).
Students enrolled in the intermediate swimming classes (102)
during the fall semester, 1981, were students enrolled at the Univer-
sity of Massachusetts. Each student had at least beginner level
skills (see American Red Cross, 1968), although some students may
have had more advanced skills. The student subjects ranged in age
from 17 to 31 years old. All classes were coeducational.
Each class
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was given an orientation and careful explanation. Each subject was
asked to sign a letter of informed consent indicating willingness to
serve as a subject (see Appendix A). At the time of the orientation
each student was asked to fill out a questionnaire indicating prev-
ious experience with swimming education (see Appendix B).
Instructor Orientation
An instructor orientation was held for the swimming instructors
participating in the study. After a review of the material covered
in the initial meeting, the following guidelines were presented to
the swimming instructors:
(1) Testing will be done during normal class time. Three out-
side evaluators will be present on the pool deck to evalu-
ate pretest and posttest skill level.
(2) Fifteen minutes will be provided for instruction. Each
teaching session will be videotaped and timed for the fif-
teen-minute segment. Instructors may use the 15 minutes
to teach the selected skills as they wish; no advice will
be provided.
(3) The skills should only be taught or practiced during the
videotaped sessions.
(4) Students should be encouraged to attend all classes and
for
the duration of the study should be discouraged from prac-
ticing the selected skills outside of the class.
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Each swimming instructor was provided with a sheet listing the
guidelines and the dates and activities for his or her class (see
Appendix C). Questions were answered and fine points clarified.
It was important that each instructor realize precisely what was
to be tested. To accomplish this, the swimming instructors were
trained in the use of pretest and posttest measures to a reliabil-
ity criterion of .90 with three of the skill evaluators to be em-
ployed in the study. In this way assurance was obtained that each
swimming instructor was fully cognizant of the skills being evaluated
and would incorporate this knowledge into planning and executing in-
struction.
Training Skill Evaluators
The pretesting and posttesting of skills was an integral part
of this study. The investigator and five others, all experienced
teachers of swimming and certified American Red Cross Water Safety
Instructors, were selected to enter initial training to evaluate pre-
test and posttest skill level of breaststroke and survival floating.
Although only three evaluators would be used at any one time, six en-
tered the initial phase to account for dropouts and allow for flexi-
bility of scheduling. The evaluation instrument required each evalu-
ator to rate each of five components of breaststroke and survival
floating from 0 to 5. Behavioral anchors for each score of each com-
ponent of the two skills was discussed at the first training session
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(see Appendix D). After discussion of the instrument, each evaluator
silently rated skill from videotape using the evaluation instrument.
Five of the six skill evaluators achieved interrater reliability
at a criterion level of .90 and were considered ready to evaluate
skill level. (The sixth failed to attend all training sessions.)
Because total score for 5 skill components was used subsequently in
data analysis, total score rather than subscale scores was used for
calculation of reliability (component score analysis was used only
to assist in training). Pearson's product -moment correlation coeffi-
cients were calculated for all combinations of the five evaluators.
Using these as feedback, evaluators repeated the sequence of training
until criterion was reached. A final reliability check was held for
all skill evaluators under testing conditions in the pool area on the
first day of skill rating.
Pretesting and Posttesting of Skills
An investigator designed instrument was used to evaluate skill
level. Each student was rated on the five parts of any swimming
skill: (1) body position; (2) arm action; (3) leg action; (4)
breathing; and (5) coordination (Brawnwarth, 1981). Each evaluator
rated each part of the skill from 0 to 5 (see behavioral anchors in
Appendix D) and recorded this information on the evaluation sheet.
A copy of this sheet is found in Appendix E.
On the day of the skill evaluation, the skill was modeled
for
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the class prior to testing. One length of breast roke and one minute
of survival floating was demonstrated. Students, one at a time, were
evaluated by three skill raters located on the deck on the side of
the pool where they were swimming. Skill levels for each student
were calculated by summing the scores for each of the five parts of
the stroke and taking the mean for the three raters' scores.
Sequencing of Sessions
The study required portions of 10 class meetings. The first
meeting involved explanation of the study and recruiting student sub-
jects. Over the course of the subsequent nine meetings the first
skill was pretested, instruction and practice in that skill were
provided, and posttesting occurred concurrent with pretesting of the
second skill. Teaching and practice of the second skill then were
followed by posttesting of that skill. The breastroke was taught on
four different days for 15 minutes each session and survival floating
for 2 sessions, 15 minutes each session. Three classes were pretest-
ed on and had breaststroke as the instructional activity first, while
the other classes began with survival floating. The sequence of ac-
tivities is presented in Figure 2.
Identification of Subjects
This study focused on engagement for individual students;
there
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Figure 2. Class Sequencing of Activities
fore it was important that each student be readily
identifiable on
videotape. For this purpose students wore white swim caps,
each
marked with a unique black geometric shape.
One swim cap was available for each student. Upon
entering the
designated spot where a chart was dis-pool area students went to a
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played with their names, the swim cap assigned to each, and a place
to record attendance. To expedite this process each cap had a number
on the edge which identified the cap. Students recorded their pres-
ence and after double checking the number of the cap assigned to
them, wore the cap so the edge with the number was in back.
Videotaping Procedures
Each session in which teaching and practice occurred was video-
taped so that each student’s engagement could be coded subsequent to
the class. Classes were videotaped using a split screen fed by two
cameras. The two cameras, a special effects generator, videotape
recorder, and a video timer were set up at one corner of the rectang-
ular pool. Since practice patterns were different in classes focus-
ing on breaststroke and survival floating, a different videotape set-
up was employed for filming each skill. When instruction and prac-
tice of breaststroke was occurring Camera No. 1 had a wide angle lens
and was aimed at the opposite side of the pool. Camera No. 2 had a
telephoto lens and was aimed at the opposite end of the pool. The
two cameras overlapped their viewing fields in the center to make
certain the pool area was fully covered (see Figure 3 )* In classes
where survival floating was being taught and practiced,
Camera No. 1
was equipped with a wide angle lens and aimed from midway
down the
pool length at the deep end. Camera No. 2 with a
telephoto lens was
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aimed at the opposite side of the pool and angled toward the opposite
end. Cameras were positioned so that the viewing field for each lens
overlapped (see Figure 4).
The signal from each camera passed through the special effects
generator where the image from Camera No. 1 was positioned on the top
half of the monitor and the image from Camera No. 2 on the bottom
half of the monitor. This combined image received a superimposed
elapsed time display produced by passing the image through a video
timer. The split screen image of the class, the elapsed time dis-
play and a concurrent audio signal were recorded on tape for play-
back when coding was performed.
Prior to class the investigator set up the videotape system as
indicated above. All electrical connections from the equipment did
connect to a single electrical source equipped with a ground fault
interrupter (GFI) . The GFI ensured that all equipment and persons
in the area were protected from electrical shock. If there was a
current differential of more than one hundredth of a millivolt the
GFI interrupted the electrical supply, thus preventing any danger.
Before filming each class a sheet of paper with the date, class,
skill, and session number was filmed for thirty seconds using one
camera and the entire screen. This enabled positive identification
of each class from the videotape. The swimming instructor
wore a
cordless portable microphone with the transmitted sound
feeding into
the videotape system. The microphone was donned just prior
to film-
ing the class and removed if the instructor was
demonstrating or
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generator, video
A
tape recorder,
- camera no. 2 and video timer
Figure 3. Videotape Set-up for Breaststroke Instruction
/\ - camera no. 1 V./LJX - special effects
generator, video
. tape recorder,
A - camera no. 2 and video timer
Figure 4. Videotape Set-up for Survival Floating Instruction
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critiqueing a skill in the water.
Each teaching session lasted 15 minutes. Filming began, then a
signal was given to the instructor indicating the start of class, at
the same time the video timer was started so that elapsed time indi-
cated on the videotape coincided with the elapsed time of the class.
The instructor received a two-minute warning prior to the end of the
15-minute period. The videotape was turned off at the end of in-
struction.
Coding for Student Engagement
This study focused on student engagement and its relationship
to achievement. The measure of student engagement was therefore very
important. As noted in Chapter 2, many of the previous studies of
student engagement in physical education have used the time and stud-
ent sampling procedures of the Academic Learning Time in Physical Ed-
ucation instrument (ALT-PE) (Siedentop et al. , 1979)* In the only
study comparing time sampled ALT-PE to actual engaged time, coded
second-by -second from videotapes, the correlation was only .62
(Metzler, 1981). As with the method used by Costello and Laubach
(1978), this study employed coding categories similar to those of
ALT-PE, but substituted second-by-second recording of a substantial
portion of the class for the usual ALT-PE time sampling procedures.
Students' actions were categorized into the following exclusive
and non-overlapping categories: 1) motor engagement; 2)
cognitive
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engagement; 3) managerial activities; 4) waiting; 5) off-task; and
6) other/non-codable. The working definitions of the categories are:
Motor Engagement - actual performance or practice attempt of
the skill being taught, may include land
drills as well as actual practice in the
water.
Cognitive Engagement - attending to explanation or demonstration
of skills; example — receiving feedback,
watching /giving feedback in peer teaching.
Non-Engaged
Managerial Activities - transitions from one drill, explanation/
demonstration to another; example —
movement or directions associated with the
onset or continuation of practice.
Non-Engaged Waiting - periods when neither skill practice or
cognitive activity was occurring and stud-
ents were ready to practice or move on to
another activity.
Non-Engaged Off-Task - student was involved in a motor or cogni-
tive activity but it was not related to
the skill being taught; example — horse-
play occurring during and explanation/dem-
onstration or practice period.
Non-Engaged
Other/Non-Codeable - behavior not fitting into the categories
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above; example — unidentifiable behavior.
Two one-minute periods were randomly selected for coding from
each third of the 15-minute instructional period. Thus, each student
was coded for a total of six minutes in each class. Students missing
any of the instruction or testing in either breaststroke or survival
floating were dropped from coding and subsequent analysis for learn-
ing of that skill. If all sessions of the other skill were com-
pleted, the subject was included in the coding and analysis for that
skill.
Due to the exclusive and non-overlapping nature of the coding
categories, the above definitions served as the basic ground rules
for coding. These were supplemented by a decision log containing
ground rules for coding special instances (see Appendix F) . The
coder followed each student in each class for the six selected one-
minute time intervals. The student was identified and the initial
time recorded on a coding sheet (see Appendix G) for the coding cate-
gory which represented the initial behavior of the student. /Jhen the
behavior of the student switched to another coding category, the tape
was stopped, the time recorded as the completion of the initial cate-
gory and the start of the new category. Viewing was resumed with the
stopping, recording and starting cycle repeated as required to the
completion of the one-minute segment. Coding of student behavior
stopped at the end of the sample segment and that time was recorded
as the conclusion of behavior in the category then in use.
This pro-
cedure was repeated for each of the selected six-minute
segments with
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information from each student recorded on separate coding sheets.
After coding, the total time in each interval was calculated by
subtracting the starting time from the stopping time for each entry
on the coding sheet. Times were then summed for the engaged and
non-engaged categories.
The investigator and two trained assistants performed all coding
operations. The summed total seconds in each engaged and non-engaged
category were used for computation of reliability using Pearson's
product -moment correlation coefficients. Initially, all three coders
practiced coding the same individuals. When an intercoder reliabil-
ity of .90 was reached, actual coding of the videotapes began. In
order to ensure that the same level of coding reliability was main-
tained for the entire study, intercoder reliability was calculated
at periodic intervals.
Data Analysis
Coding data was transferred to a single tally sheet (see Appen-
dix H) . Information from this sheet was used for input into a com-
puter data file. Subsequent analysis utilized the data stored on
this file.
Question 1. The first question proposed in this study was "What is
the relationship between engaged time and a final measure of skill
achievement after accounting for initial skill level?" This required
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measuring change from pretest to posttest. Measuring the pretest/
posttest change has been a topic of considerable controversy
(Bereiter, 1963; Cronbach & Furby, 1970; Furby, 1973; Linn, 1979;
Linn & Slinde, 1977; Lord, 1963)* Problems may arise no matter which
of a number of ways the researcher attempts to measure change,
achievement, gain, or the meaning of post-test scores.
In order to assess the relationship the postte3t score has to
another variable, Linn and Slinde (1977) and others (Linn, 1979;
Lord, 1963) recommend the use of partial correlation with correction
for attenuation. Correcting for attenuation with partial correlation
is demanding since test-retest reliabilities are needed. In this
study, however, assessing test-retest reliabilities would have re-
quired observing the student perform the skill on multiple occasions.
This would have confounded the reliability scores by providing addi-
tional practice for the student on each successive trial. If we are
to believe that practice is an important factor in motor skill
achievement then each additional trial would have provided further
practice of the motor skill thereby making reliability scores and
attenuation correction unrealistic for this study.
It was necessary, therefore, to use a method of examining final
skill level after accounting for initial skill level. Regression
analysis accounting for initial skill level is efficient and versa-
tile and was the method used to analyze the effect of student engage-
ment on achievement. This procedure is analogous to studying part
correlations (see Kerlinger & Pedhazur, 197 3 » P* 92) since the effect
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of the third variable (in this case initial skill level) is removed
from only one of the two variables being examined. It differs from
partial correlation where the effect of the third variable is removed
from both variables being considered. In this study, the posttest
score was the dependent variable and the effect of initial ability
on the posttest score was removed by entering the pretest score into
the regression equation first. Motor engagement (or cognitive en-
gagement or motor and cognitive engagement combined) was then entered
into the equation. If this procedure accounted for a significant
portion of the residual variance there was significant relationship
between the engagement variable and the posttest score after account-
ing for initial skill level.
An SPSS (Nie, Hull, Jenkins, Steinbrenner & Bent, 1975) subpro-
gram was used to calculate motor and cognitive engagement times as
well as time spent in managerial activities, waiting, and off-task
behavior. SPSS also was used to perform regression analysis. Indi-
vidual regression analysis was performed for posttest on motor en-
gagement, posttest on cognitive engagement, and post test on all en-
gaged time, motor and cognitive engagement combined. In each of the
above analyses the regression equation was adjusted by entering ini-
tial skill level into the regression equation first.
Stepwise regression was performed, after adjusting for initial
skill level, by entering initial skill level into the regression
equation first, and then allowing motor engagement, cognitive
engage-
ment, managerial activity, waiting time, and time spent
off-task to
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enter in a stepwise fashion. This was performed to establish how
much of the posttest variance was accounted for by the coded vari-
ables. The procedure above was done for each of the two skills sep-
arately.
Question 2 . In order to answer the second question proposed, "Do
students of differing initial skill, experience, and gender display
characteristic differences in engaged time?", it first became neces-
sary to distinguish among the different levels of each student char-
acteristic being considered. Gender was coded directly from the
student questionnaire. Previous experience was coded from the stud-
ent questionnaire using the sum of the points for each section (see
Appendix B). Initial skill level and previous experience were div-
ided into three groups — high, medium, and low. After ordering
scores in descending order, the top one—third of the scores were in
the high group, the bottom one-third in the low group, and the
re-mainder in the medium group. If the point of division fell
between two equal scores, these scores fell into the higher
section. This procedure was performed once for breaststroke initial
skill level, once for survival floating initial skill level, and
once for previous experience.
Means and standard deviations for each coding category were
cal-
culated for each of the skill levels, previous experience
levels, and
for males and females. This was performed for each
skill separately
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and for both skills together. To determine students with different
initial skill levels, previous experience, or gender were engaged,
managed, waiting, or off-task at significantly different rates, re-
gression analysis was performed. Each coded time variable was sep-
arately regressed on each student characteristic using binary or
"dummy' 1 codes for the student characteristic (see Cohen, 1968; Draper
& Smith, 1981).
Regression equations were calculated for each gender, initial
skill level, and previous experience level for both breaststroke and
survival floating. Individual regression analysis were performed
after adjusting for initial skill level for posttest on motor en-
gagement, posttest on cognitive engagement, and posttest on motor
and cognitive engagement combined. As with the whole sample, step-
wise regression first accounting for initial skill level and using
all coded variables was performed for each category of student char-
acteristic for both skills.
Question 3 . In order to answer the third question, "Does the rela-
tionship between engaged time and skill achievement differ signifi-
cantly for students of different initial skill, experience and gen-
der?", and to determine if the coded variables significantly pre-
dicted differential posttest scores for the sub-groupings of
student
characteristics (male vs. female; high vs. medium vs. low initial
skill level; high vs. medium vs. low previous experience
level), re-
gression slopes were compared for equality for posttest
on motore en
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gagement, posttest on cognitive engagement, and posttest on all en-
gaged time. This procedure was selected instead of a test of signi-
ficance among the part correlation coefficients because a restriction
of the range of scores would not present a problem with the analysis.
Comparison of slope equality was accomplished using BMDP-1R of the
Biomedical Computer Programs (Dixon & Brown, 1979)*
CHAPTER IV
RESULTS
This chapter presents the results of the investigation in seven
sections
:
(1) interrater reliability for skill rating
(2) intercoder reliability for engagement coding
(3) student attrition rates
(4) descriptive data
(5) differences in engagement /nonengagement time for student
characteristics
(6) engaged time as a predictor of achievement
(7) variance accounted for by coded variables
Interrater Reliability for Skill Rating
Prior to the start of data collection, the investigator and five
other experienced teachers of swimming were trained to use the skill
rating instrument described in Chapter III by analyzing videotape
segments of students performing breaststroke and survival floating.
Data gathered during training revealed that 5 of the skill raters had
interrater reliability correlations of .90 or above for both breast-
stroke and survival floating (the sixth rater failed to attend all
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training sessions and was not involved in the study). One additional
reliability check was performed on the first day of actual skill rat-
ing with similar results.
The results from interrater reliability checks on the first day
of actual testing for breaststroke are found in Table 1 and for sur-
vival floating in Table 2. All interrater reliability coefficients
were above .87 with the majority of coefficients for both skills
being above .90. This indicates high reliability among skill raters
for both breaststroke and survival floating.
Intercoder Reliability for Engagement Coding
The investigator and two other coders participated in training
prior to the actual engagement/nonengagement coding of videotapes.
At the conclusion of the training period and before beginning to gen-
erate data for the study, all three coders observed videotapes of
actual classes and coded two students in breaststroke and two stud-
ents in survival float. As indicated in Table 3» st the time of this
initial test all three coders were reliable among themselves with co-
efficients between .96 and 1.0.
During the course of data collection intercoder reliability
checks were conducted on 24 occasions. The intercoder reliability
checks were performed in proportion to the number of students coded.
For example, Coder 1, the investigator, coded 77% of all students
and, therefore, the majority of reliability checks involve Coder 1.
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TABLE 1
Reliability Coefficients for Breaststroke Skill Rating
Coder
Coder
1 2 3 4 5
1
• 91 • 96 .93 .92
2
• 90 • 95 • 96
3
.89 .91
4
.99
5
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TABLE 2
Reliability Coefficients for Survival Float Skill Rating
Coder
Coder
2 3 4 5
90 .91 .95
87 .95 .87
.90 .90
• 92
5
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TABLE 3
Post-training/Pre-coding Intercoder Reliabilities
Coder
Breaststroke Survival Float
1 2 1 2
Coder 1 with Coder 2
.99 .99 1.0 1.0
Coder 1 with Coder 3 1.0 1.0
.97 .98
Coder 2 with Coder 3 .99 1.0
.96
.99
Note: For all coefficients p < .001.
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All reliability coefficients were .90 or above. The mean of all
breaststroke reliability checks was .98 and the mean of all survival
float reliability checks was .99. The overall reliability for both
skills was . 98 . The data for all videotape coding reliability checks
are found in Table 4.
Subject Attrition Rates
All one hundred and two students enrolled in intermediate
swimming classes at the University of Massachusetts during the fall
semester, 1981, agreed to participate with their class in the study.
Any student not attending an instructional session or missing the
pretest or posttest for a particular skill was dropped from subse-
quent data analysis for that skill. If all sessions of the other
skill were attended, the student was included in the analysis for
that skill.
Forty-five students (44$) in the five classes attended all six
sessions when the breaststroke was being taught and tested. Fifty-
seven students (56$) attended all four survival float sessions.
Within individual classes, attendance at all sessions ranged from 31$
to 52$ of the class included in the data analysis for breaststroke.
For survival float individual class inclusion in the data analysis
ranged from 42$ to 67$. The total sample and individual class attri-
tion rates are found in Table 5* It should be noted that classes
were held at different times on different days, with different in-
44
TABLE 4
Intercoder Reliabilities
Coder
1
with
Coder
•98 1.0 1.0 1.0 1.0 1.0 1.0
.97
Coder
1
with
Coder
3 .92 .99 .90 1.0
.99 1.0 1.0 .98 1.0 1.0 1.0 .96
Coder
2
with
Coder
3 .93 1.0
Note: For all coefficients p < . 005 .
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TABLE 5
Attrition Rates for Breaststroke and Survival Float
Class Initial Sample
Completed all
Breaststroke
Phases
Survival Float
1 22 10 ( 45%
)
9 (41%)
2 21 11 (52% 14 (67%)
3 17 6 (35%) 10 (59%)
4 16 5 (31%) 8 (50%)
5 26 13 ( 50%) 16 (62%)
TOTAL 102 45 (44% 57 (56%)
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structors and varying levels of student motivation and commitment
for participating in the study. All of these factors may influence
differentials in attrition rates. No systematic bias appeared in
student attrition rates for the various skill and experience levels
or for males and females.
Descriptive Data
Each student participating in the study completed a question-
naire related to their previous experience with aquatics (see Appen-
dix B). The mean previous experience score, out of a possible 17,
for all students included in the breaststroke analysis was 6.20 and
6.07 for the students included in the survival float analysis. The
mean age was approximately equal for students in breaststroke and
survival float analyses, 20.90 and 20.80, respectively.
Mean scores indicate that students improved from pretest to
posttest in both skills. The mean pretest score for breaststroke
was 8.72 (out of a possible 25) with breaststroke posttest scores
averaging 11.07* Breaststroke pretest scores ranged from a low of
4.67 to a high of 16.67* Posttest scores ranged from 6.33 to 18.33*
Survival float pretest scores had a mean of 8.30 while post-
test scores averaged 11.05* The lowest survival float pretest score
was 3*33 and the highest score was 14.00. Posttest scores ranged
from 5*33 to 17*67*
Slight variations in pretest and posttest scores were found
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among classes (see Table 6). Class mean pretest scores for the
breaststroke ranged from 7*50 to 9*78, while mean posttest scores
for classes ranged from 9.51 to 12.00. Survival float class mean
pretest scores ranged from 7.48 to 9.04 and mean posttest scores
ranged for classes from 10.78 to 12.04.
The correlations between pretest/posttest and pretest/previous
experience for the total sample and for each class are found in Table
7. Pretest and posttest scores for breaststroke had a Pearson's
product -moment correlation of .56. For survival float, the correla-
tion was .51. Previous experience with pretest had a correlation
coefficient of .42 for both skills. Each of the correlations varied
among classes indicating that the same pattern of relationships was
not present in all of the classes.
Each student participating in all sessions was coded for how
time was spent during each class session. The major portion of
student time in breaststroke sessions was spent engaged in cogni-
tive activity ( 28 . 62%), attending to explanation of demonstration,
followed closely by waiting ( 26 . 20%), when students are not engaged
in activity and ready to move on to another activity, and motor en-
gagement ( 25 . 16%), actual practice of the skill or a part of the
skill. Smaller amounts of class time were spent being managed
(12.97%), that is, receiving directions or moving between activities,
or engaging in off-task behaviors (5.81%), motor or cognitive activ-
ity not related to the skill being taught. Only 0.11% of all class
time in breaststroke sessions was uncodable.
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As indicated in Table 8, there were variations in how students
spent their time among each of the classes. Percent of class time
spent in motor engagement ranged from 20.11$ to 30 . 77%, cognitive en-
gagement ranged from 14.45$ to 35-78$, and waiting ranged from 12.41$
to 45.20$ of total class time in the four sessions. Additionally,
in each class there were variations in the time students spent in the
engagement and nonengagement coding categories in each of the four
sessions when breaststroke was being taught. For example, in one
class the time individuals spent waiting ranged from 17-39$ in Ses-
sion 1 to 59*31$ in Session 4. Another class had motor engagement
rates ranging between 19*94$ and 48.28$ for the four sessions. These
extreme examples are not representative of all five classes, but in-
dicate that some variability from session to session was present
within each class.
Higher levels of motor engagement were found when survival
floating was the focus of instruction. Nearly half (44.47$) of stud-
ent time was spent practicing the skill. Approximately one-fifth
(20.59$) of class time saw students engaged with the transmission of
cognitive information. Less time was spent waiting (13*83$)* off-
task (9*97$), or being managed (9*90$). Only 1.22$ of the time sam-
ple was spent in other categories or was noncodeable.
As with the videotape coding data for breaststroke, there were
variations among the five classes, in engagement times for survival
float instruction. Table 9 indicates that class averages for motor
engagement ranged from 20.50$ to 67*12$, for cognitive engagement
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class means ranged from 7.42% to 28.16%, and, interestingly, student
time spent waiting ranged from 0% in two classes to 60.82% in another
class. Some variations for each class existed between the two sur-
vival float sessions for all the coded categories, again indicating
that patterns of time distribution were not completely stable within
each class.
Differences in Engagement /Nonengagement
Time for Student Characteristics
The second question proposed in Chapter I was, "Do students of
differing initial skill, experience and gender display characteristic
differences in engaged time?" There were no significant differences
in time spent in the various coding categories when initial skill or
sex was the characteristic being analyzed and the individual student
was the unit of analysis. A few statistically significant differ-
ences were found between high, medium, and low previous experience
groups for three nonengaged categories when breaststroke was the
focus of instruction and one nonengaged category when survival float
was being taught.
As indicated in Table 10, the nonengaged categories of manage-
ment (p<.042), waiting (p<.0l8) and off-task behavior (p<.044)
showed significant differences among the previous experience levels
in breaststroke classes when binary codings of the previous experi-
ence levels were regressed on the time spent in each category. A
Percent
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Previous
Experience
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different time distribution for students with high, medium, and low
previous experience levels was evident for each coding category.
Off-task behavior was significantly different (<.005) for the three
previous experience groups for the means of the two survival floating
sessions. For both breaststroke and survival float the medium prev-
ious experience group was off-task the largest amount of time.
Engaged Time as a Predictor of Achievement
When all students were analyzed together for each skill no en-
gagement variable was a significant predictor of residualized gain.
When posttest was the dependent variable and pretest was entered
into the regression equation as the first variable and then motor en-
gagement time, cognitive engagement time, or all engaged time were
entered individually as the second variable, none accounted for a
significant portion of the variance over and above that accounted for
by initial skill level. This was true for both breaststroke and sur-
vival float scores.
As indicated for breaststroke in Table 11, 31 • 3% of the variance
2(R ) in posttest scores was accounted for by the pretest scores.
No engagement variable explained even an additional one percent of
the variance in posttest scores. The data for survival float (see
Table 12) were similar to those for breaststroke. Twenty-six and
four-tenths percent of the variance in posttest scores was explained
by pretest scores. Motor, cognitive or all engaged time as the sec-
Regression
Analysis
for
Breaststroke
Posttest
Score
with
Pretest
Scores
Entered
as
the
First
Predictor
56
to
a
2
lit L.
O
<U P
bO O
C -H
(0 T>
x: a)o t-
a,
CM
05
<P
>.
rH
c CO in
o o O'- rH CO
(1) to
VO
•
VO
•
CO
•
o (3
c
(3 P
o to
•rl CU
<P 4->
•h a)
C
h0 CL.
•H
00
CM
05
a)
rH
a
•HP
rH
a
05
0)
,
—
I
a
•HP
rH
s
vO
rH
on
c-
rH
on
on
rH
on
o
vO
in
it
ce
<D
rH
a.
•HP
C
O
•H
-P
cfl
D
cr
0)
c
o
rt
to
to
a>
s-
b0
a)
c.
o
x:p
T3
<U
C,
a
c
o
(U
x:
-p
10
(3
•o
a)
ti
a>p
c
<u
to
a)
a
•HP
•o
<D
bO
(3
bO
C
<D
0)
>
•rH
P
•H
c
bO
O
O
T3
C
(3
U
OP
O
a
<p
o
CM on o o rH
VO VO vO p (U
in in in o -P
• • • O
-o
o
c
•H
X3
a
o
o
0)
x:p
rHP
(3
D
cr
w
c
to
a)
X3
(3
•H
P
<3
>
to •
T3 •H s (0
d) rH •rH
a) bO P o
> (3 to o 0) •
•H bO <U o a a>P C P • •H rH
p •rH CD 0) P O
o c C. V C3p bO rH a T3 •rH
£ O rH a V CrU < c '— bO (3
<u (3 >
i 1 i on bO
rH C <Dp P p on a) i—
1
to to to • bO
<D a) a> • • rH CP p p QJ ii rH •rl
<D a) a) P < tob c- b O CM
CL, 0u CL, 2 05 c3
Regression
Analysis
for
Survival
Float
Posttest
Scores
with
Pretest
Scores
Entered
as
the
First
Predictor
57
s
o
u
fcti C_
o
0) P
fciO o
C -rt
rt xj
S3O
CM
CC >,
rH
Cm C on t- on
o o on QO LTV
on on P
03 co • • •
O 03
C
m p
o co
•H 03
<M pH <D
C i.
bO cl,
•rH
CO
CM
CC
03
i—
I
a
•rl
P
rH
s
cc
03
rH
a
•H
P
rH
3
s
c
O
•rlp
03
3
cr
Ci3
CO
03
rH
£1
03
•rl
in
03
>
t— =t C"
[•— C— kO
CM CM CM
-3-
rH
in
•
II
CC
03
rH
a
•HP
C
O
•rl
P
03
3
cr
03
c
o
•rl
co
co
0)
i-
bO
o
i.
<uPp
c
•H
<0
03
•a
<v
it
03
-p
c
03
T3
03
bO
03
bO
C
03
03
>
c
bO
O
C3
T3
C
03
£-
op
o
s
Cm
o
it
>P •=r C— o rH
CM CM rH p 03
in in in o p
• • •
•rl O
T3 P
03
L T3
a 03
c
>> •rl
rH P
c E
o O
03 C3
0) 03
E p 03
•H p PH P
co •
T3 •rl r-s CO
03 (—
1
•rH
03 bO p o
> 03 CO o 03 •
•H bO 03 o E 03P C p • •H rH
•rl U 03 p p
O c it V 03P bO rH Ot TO -rl
O O i—
1
a 03 it
s: CO < c •—
,
bO 03
03 03 >
i 1 1 p •=r bO2 P C 03p P P CM 03 rH
« co co • bO
03 03 0) • • rH CP p p 03 II i—1 *rl
03 03 03 p <3t CO
i* £-, s- o CM
a. CL, CL, 2 CC 03
58
ond predictor in the regression equation explained less than an addi-
tional 2% of the variance.
Additional regression analyses were performed for each class and
all levels of each student characteristic with posttest score as the
dependent variable. To account for initial skill, pretest was en-
tered as the first predictor and then motor, cognitive, or all en-
gaged time was entered as the second predictor. Only instances for
which one of the engaged categories accounts for a significant por-
tion of the posttest variance beyond that accounted for by pretest
will be reported here.
In only one class and in no subdivision of student characteris-
tics did an engaged category add a significant predictor to the re-
gression equation when survival float was the skill being taught.
This occurred in Class 4 (see Table 13) where both motor and all en-
gaged time accounted for significant portions of the posttest vari-
ance after accounting for initial skill level. In both instances the
part correlation (that correlation between the variable of interest,
i.e., motor or all-engaged time, and posttest after partialling out
the effect of pretest score on only the posttest score) was strong
and positive — .96 for motor-engaged time and .90 for all-engaged
time. This relationship would suggest that in this class as motor
or total engaged time increased, so did residual achievement.
When breaststroke was the focus of instruction different engage-
ment categories predicted residualized gain in different classes or
for different levels of student characteristics. In Class 1 (see
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Table 14) all-engaged time accounted for a significant portion of the
residualized post-test score. Interestingly, however, the direction
of this relationship was not what might be expected. The part corre-
lation between posttest and all-engaged time was -.85 indicating
that in this class as engagement increased improvement decreased.
For students in Class 5, motor engagement was a significant pos-
itive predictor of residualized achievement. As indicated in Table
15, the variables of pretest and motor-engaged time entered together
as predictors of posttest accounted for approximately twice the level
of posttest variance when pre-test was used as the only predictor
( 51 - 7% as compared to 25*8$). In this instance, the part correla-
tion between posttest and motor was .590 (p<.043). Again, the re-
lationship was positive indicating that as motor engagement in-
creased, residualized skill level increased.
When high, medium and low skill levels were analyzed with separ-
ate regression equations, each skill level revealed one engagement
coding category which accounted for a significant portion of the
residualized posttest variance. For high-skilled students learning
the breaststroke (see Table 16), all-engaged time was a significant
positive predictor of achievement (part correlation = .606). For
medium-skilled students (see Table 17), all-engaged time again pre-
dicted achievement, but in this instance the relationship was nega-
tive as evidenced by a part correlation of -.743. Therefore, we ob-
serve the opposite relationship between residualized achievement and
all-engaged time in breaststroke for high- and medium-skilled stud-
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ents. This difference in the relationship between residualized
achievement and all-engaged time is confirmed by a significant slope
interaction (p<.005) among skill levels when regression lines are
compared for equality and contain posttest scores as the dependent
variable with pretest scores and all-engaged time as the independent
variables predicting posttest.
For low-skilled students in breaststroke classes (see Table 18),
cognitive-engaged time was the only predictor which accounted for a
significant portion of the residualized posttest variance. In fact,
pretest score by itself accounted for zero percent of the posttest
variance. The combination of pretest and cognitive-engagement time
as predictors of posttest score accounted for 28. 2% of the variance.
The variable of cognitive engagement time was negatively related to
the residualized posttest score (part correlation = -.531)* There
was a significant (<.015) regression slope interaction for the
three skill levels between cognitive engagement and achievement, in-
dicating the slopes were not parallel.
Cognitive-engaged time also was a significant negative predictor
of residualized posttest score for males (see Table 19)on the breast-
stroke. The part correlation between engaged time and achievement
was -. 496 . No significant predictors were found in any other engage-
ment categories for either sex. The regression slope interaction for
males and females when pretest score and cognitive engagement were
predictors of the posttest score was just slightly under (p<.065)
traditionally accepted levels of significance.
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For students of high previous experience (see Table 20), all-
engaged time was a significant predictor of residualized posttest
score. This relationship was in the same positive direction and ap-
proximately of the same magnitude (part correlation = .648) as that
for high-skilled students learning the breaststroke. No significant
predictors were found for medium or low previous experience levels.
Summarizing the engagement data as a predictor of final achieve-
ment after accounting for initial skill level, the scores of all
groups of students are analyzed together there are no significant
predictors for either skill. When students were grouped by class or
similarity of some characteristic (initial skill level, previous ex-
perience level, or sex) a small number of significant relationships
are found when survival float is being taught. Greater numbers of
engagement categories predict residualized skill achievement for
groups based on student characteristics when breaststroke is the
focus of instruction. Interestingly, there was an almost equal
split between instances where engagement categories were positive and
negative predictors of residualized achievement. Looking closely,
however, we find that in both instances where motor engagement was a
significant addition to the regression equation it was a positive
predictor (Class 4 survival float and Class 5 breaststroke). For
both instances in which cognitive engagement was a significant pre-
dictor, the part correlation was negative (low-skilled students and
males in the breaststroke). Total engaged time was a positive pre-
dictor three times (Class 4 survival float, high-skilled students and
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high previous experience students in the breaststroke) and a negative
predictor twice (Class 1 and medium-skilled students in the breast-
stroke) .
Variance Accounted for by Coded All Variables
The addition of the engagement and nonengagement variables to
the regression equation by stepwise multiple regression accounted for
only an additional 3% of the variance for breaststroke and an addi-
tional 8.5 % of the variance for survival float posttest scores over
the variance accounted for by pretest alone. Total variance in the
posttest scores accounted for by pretest and the coded variables was
34. 3% and 35. 0^ for breaststroke and survival float, respectively.
As indicated in Table 21, when similar analyses were performed
for each skill level, gender, previous experience level, and class,
much greater posttest score variance is accounted for, in many cases,
by the coded variables. Thus, limiting the regression analysis to a
group with a common trait or learning experience may increase the
amount of posttest variance accounted for by pretest and the coded
variables. It should be noted, however, that the order in which var-
iables enter the regression equation could be different for each an-
alysis performed and that some variables predicted posttest scores
at levels insufficient to be included in the final regression equa-
tion
Pretest-Posttest
Correlations
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Total
Variance
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for
Breaststroke
and
Survival
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CHAPTER V
DISCUSSION AND CONCLUSIONS
This chapter contains discussion of the results previously pre-
sented in Chapter IV. The sections in this chapter are:
(1) skill rating and engagement coding
(2) descriptive data
(3) differences in engagement/nonengageraent time for student
characteristics
(4) engaged time as a predictor of achievement
(5) implications for teaching and future research
Skill Rating and Engagement Coding
The reliability results from skill rater training indicate that
it is possible to train evaluators to use a system which rates motor
skill level for breaststroke and survival float. There was high re-
liability among skill raters at the conclusion of training and this
reflects that the behavioral anchors combined with training using
videotapes can provide a relatively simple method of skill evaluation
for breaststroke and survival float.
High reliability in no way implies that the skill rating instru-
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ment was valid. It is possible that all skill raters were reliable
among themselves, but were all rating unimportant or trivial aspects
of the skill. The behavioral anchors of the rating instrument may
not have focused on important differences in stroke performance.
That the investigator and all other skill raters were experienced
American Red Cross Water Safety Instructors and agreed that the
rating scales were appropriate for indicating skill level helps to
substantiate the validity of the instrument, but cannot by itself
guarantee validity.
Reliability scores also were high among the engagement coders.
The system was easy to learn and the high reliability scores indicate
that videotape analysis of swimming classes using this engagement
coding instrument is an alternative to live coding when in-class
coding is too cumbersome or impossible. Other studies (Anderson &
Barrette, 1978) have utilized videotape analysis of in-class events
in the gymnasium with similar success.
Descriptive Data
The subjects of this study in all classes and for both skills
showed an increase in mean scores from the pretest to the posttest.
This suggests that learning took place during the instructional ses-
sions of this study. Other process-product studies in physical edu-
cation (Oliver, 1979; Taylor, 1976; Yerg, 1977) also found that stu-
dent scores for skill increased from pretest to posttest.
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The amount of time students spent engaged in motor activity,
actually practicing the skill or a part of the skill, or receiving
cognitive information by attending to explanation or demonstration
was slightly higher in this investigation than other descriptive
studies focusing on student engagement in physical education. For
breaststroke and survival float classes, respectively, students spent
26 . 76% and 44.47# of total class time practicing the motor skill, and
26 . 62% and 20.59# receiving cognitive information. This compares to
other studies in which motor engagement ranged from 13# (Placek et
al.
,
1982) to 25.5# (Costello & Laubach, 1978). Descriptive studies
show cognitive engagement rates ranging from 4.0# (Placek et al.,
1982) to 25.4# (Costello & Laubach, 1978). In this study, for
breaststroke classes, all engaged time accounted for 54.38# of all
class time and for survival float all engaged time occupied 65.09#
of total class time. As with other descriptive studies describing
student engagement levels ( Auferderheide et al., 1981; Costello &
Laubach, 1978; Metzler, 1980; Placek et al., 1982; Shute et al.,
1982; Whaley, 1981) large portions of class time were spent not
engaged in content related activity.
The slightly higher engagement rates found in this study may
reflect a general characteristic of the organization and delivery of
aquatic instruction. Water Safety Instructors trained by the Ameri-
can Red Cross generally are exposed to and taught one method of
teaching: explanation, demonstration and practice (American Red
Cross, 1968). The instructors teaching the classes in this study
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started class with an explanation and demonstration and followed with
skill practice of some sort, interrupting on occasion to provide
feedback. One consequence of employing a highly structured model of
this type is an emphasis on efficient use of time. This may account
for the higher rates of engaged time.
Differences in engaged time among classes may be accounted for
by the strategies teachers used to move students from one activity
to another and the way in which skill practice was organized. During
survival float instruction most of the instructors had all or a large
proportion of the students practicing together. Hence, motor engaged
time was relatively high. Quite often, however, when breaststroke
was being taught instructors would assign simple, limited tasks such
as swimming a certain number of lengths. This forced those students
with insufficient skill or endurance to rest often and those students
with high skill or endurance to wait to begin a new task upon con-
cluding the first assignment.
Differences in Engagement /Nonengagement
Times for Student Characteristics
Students varying in initial skill or gender did not display
characteristic differences in engaged or nonengaged time. Students
of different previous experience levels, however, showed significant
F score differences for three nonengaged categories (management,
waiting, and off-task) when breaststroke was being taught and one
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nonengaged category (off-task) when survival float was the focus of
instruction. Each of these will be discussed below.
High previous experience students had relatively low off-task
behavior for both breaststroke and survival float. These high prev-
ious experience students may have had sufficient aquatic background
and motivation to practice on their own or may have finished the as-
signed task and simply waited (which would not be coded off-task) un-
til the next task was assigned. When survival float was being taught
low and medium previous experience students were off-task at signif-
icantly higher percentages than were the high previous experience
students. Examples of frequently occurring off-task behaviors during
survival float instruction include stopping practice without instruc-
tions from the instructor to tread water or hold on to the side of
the pool, or talking to classmates when instructed to practice. The
low and medium skilled students may have lacked the endurance to
practice for long periods of time and, therefore, were coded as off-
task when they stopped practice to rest.
During breaststroke instruction high and low previous experience
students spent more time waiting and had less off-task behavior than
the medium skilled student. Since there were no significant differ-
ences among the previous experience levels for either motor or cog-
nitive engagement rates and the total time was the same for all stu-
dents, an increase in the percentage of time spent waiting resulted
in a decrease in another nonengaged category, in this
instance,
lower off-task behavior. High previous experience students
may have
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waited more because they completed the task more rapidly and waited
for further instructions. Low previous experience students may have
stood at the back of the line and waiting until the last possible
moment to practice.
When instruction focused on breaststroke the different percen-
tages that high, medium, and low previous experience students spent
being managed has no obvious explanation. In most instances, manage-
ment behaviors, such as directions or transitions from one place to
another, were directed to the entire class. In some instances in-
structors divided the class with one instructor taking responsibility
for some students and another instructor taking the remaining stu-
dents. Perhaps this seemingly random division of students actually
served to concentrate medium and low experienced students in groups
for which the instructor then provided more directions or transitions
from one activity to another.
Engaged Time as a Predictor of Achievement
It would be expected that motor engagement, cognitive engage-
ment, or all engaged time as the sum of motor and cognitive time,
would be a potent predictor of residualized achievement for all stu-
dents and for both skills. As noted in Chapter IV, this was not the
case. In fact, when the student was the unit of analysis and all
students were pooled together on each skill, engaged time, whether
motor, cognitive, or total, did not account for significant portions
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of the variance in posttest scores over and above that accounted for
by the pretest scores.
A variety of hypotheses may account for the failure of engage-
ment time to appear as a significant predictor of residualized
achievement in this study. These hypotheses are: (1) engagement
does not play a major role in predicting residualized gain; (2) the
system for rating skill was not sophisticated enough to measure rel-
atively subtle aspects of improvement; (3) the method for coding
engagement within the categories was not specific enough to detail
important qualitative differences in the engagement categories; and
(4) other factors mediate the power of engagement to predict residu-
alized achievement. Each of these possibilities will be discussed
further.
To suggest that skill practice and attending to explanation and
demonstration is not important in learning motor skills is to strike
at the heart of what many physical educators and teacher educators
in physical education believe (Anderson, 1980, p. 26). We have all
heard the maxim that "practice makes perfect." This seems true in
the classroom where studies of engagement and achievement have been
completed. Engagement rates in arithmetic and language arts classes
have accounted for significant portions of the residualized achieve-
ment variance (Fisher et al. , 1978).
Why then, in this study as in others (Oliver, 1979; Taylor,
1976; Yerg, 1977), did none of the observed variables account for
a
significant portion of residual posttest score variance? Perhaps
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our ability to measure the form and execution of a fluid skill is
not adequate to capture small increments of improvement. It is
possible that raters were not sensitive to small increases in skill
level in each of the five parts of breaststroke and survival float
(body position, arm movement, leg movement, breathing, and coordina-
tion). If a student improved just slightly, but not enough to re-
ceive the next higher score, in one or more parts of the skill, this
improvement was not noted when scores were totaled nor was it ac-
counted for in subsequent analysis.
It is possible that a single performance of the skill during the
pretest or posttest is not an accurate reflection of the absolute
skill level of the subject. The skill level of the student may not
be stable and it may be necessary to measure skill on three or four
separate attempts and take the mean of these scores as the true skill
level of the student. Elimination of the measurement error in the
estimate of true skill level may help account for larger portions of
the residualized achievement variance by the coded engagement varia-
bles. The multiple measurement of skill level for cognitive objec-
tives within one written examination is common practice in teaching
effectiveness research conducted in the classroom (Filby & Dishaw,
1976). Multiple trials of a physical skill may provide more infor-
mation on which to base a pretest or posttest score, but may also
confound scores by providing additional practice.
Another and perhaps stronger possibility for the failure of en-
gagement to predict residualized achievement when all students were
80
grouped together, is that the observation instrument used in this
3tudy treated all types of motor engagement and all types of cogni-
tive engagement as equal. For example, if a student practiced
breaststroke leg movement on the deck of the pool for 30 seconds and
another student practiced the entire skill for a length of the pool
which also took 30 seconds, both would be coded motor engaged for
that 30 second period. There is strong reason to believe that for
these subjects the two forms of practice were not equally effective
in developing motor skill.
Further, the ease with which students practiced the skill was
not recorded. Students having great difficulty with the skill during
practice and those making minor modifications in an otherwise ade-
quate performance were coded alike. It has been suggested that the
rate of student engagement at an easy level of difficulty (low rates
of error) is the important variable in predicting achievement. In
the Beginning Teacher Evaluation Studies (BTES) it was engagement
with the content at a low error rate which was the most potent pre-
dictor of residualized posttest scores (Fisher et al., 1978). The
development and careful selection by researchers of coding instru-
ments which make provisions for type of practice and difficulty level
may assist in the investigation of engagement and achievement rela-
tionships .
Since all types of motor engagement and all types of cognitive
engagement, regardless of the qualitative nature or difficulty level
of that engagement, were grouped together in this study, it is
pos-
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sible that a more detailed measure accounting for the type of motor
skill practice (i.e.: land or bracket drill, whole skill practice,
etc.) or cognitive engagement (i.e.: whole class demonstration,
individual feedback, etc.) and the level of difficulty involved for
each student could account for larger portions of the residualized
posttest variance.
The data for answering the third question proposed in the first
chapter, "does the relationship between engaged time and skill
achievement differ significantly for students of different initial
skill, experience and gender?", provide important insights into why
the overall relationship between residualized gain and engagement was
nonsignificant. On nine occasions (see Table 22) when some subset
of students was examined, motor engagement rate, cognitive engagement
rate or all engaged time was a significant addition to the regression
equation for predicting posttest score after first entering pretest
score into the equation. The data from this study and a variety of
sources focusing on processes in the classroom (Berliner, 1976, Cron-
bach & Snow, 1969, 1977; Fisher, Berliner, Filby, Marliave, Cahen,
&
Dishaw, 1981; Peterson, 1979a, 1979b; Rosenshine, 1979;
Stallings,
1980) suggest that the characteristics of a subsample being
studied
may have a powerful mediating effect on the relationship
between
student achievement and engagement rates. If this is true,
then
there was little reason to expect a significant
relationship between
residual gain and engagement when all students
were grouped together.
In this study, motor engagement rate was
twice a significant
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TABLE 22
Direction of Significant Relationships between Achievement
and Engagement for Breaststroke and Survival Float
for Various Student Groups
Breaststroke Survival Float
Motor Cognitive All Motor Cognitive All
All Cases
Initial Skill Level
High
Medium
Low
Gender
Male
Female
Previous Experience
Level
High
Medium
Low
Class
1
2
3
4
5
Note: + indicates a positive relationship.
- indicates a negative relationship.
The direction of a relationship is only indicated in instances where
the relationship was statistically significant (p < .05).
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positive predictor of residualized posttest scores. This relation-
ship was seen in two classes, Class 4 during survival float instruc-
tion and Class 5 during breaststroke instruction, and not in other
classes or subpopulations. The positive relationship between engage-
ment and achievement in these classes may lead us to believe that not
only was the quantity of motor engagement related to achievement, but
also the quality of that engagement was appropriate for the students
and facilitated student improvement. Therefore, in these classes,
students were actively involved in motor skill practice at an appro-
priate level for a period of time which then had a significant part
correlation with residualized gain.
As discussed earlier, the quality of engagement within each of
the coded categories was not studied. Therefore, it is not possible
to know the specific forms of motor and cognitive engagement in
classes in which there was a significant relationship between engage-
ment and residualized gain. Where motor engagement and residualized
achievement do appear to be related for various student populations,
we might suspect that instructors have arranged practice at a level
of difficulty which is particularly appropriate for their students.
The level at which students practice is an important component of
the ALT-PE paradigm (Siedentop et al., 1979) and may require us to
change the phrase from "practice makes perfect" to "the right kina
of practice makes perfect." Determining what this "right <ind of
practice" is in physical education classes may be an important focus
of future research.
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Cognitive engagement was a negative predictor of residualized
posttest scores on two occasions. For low skilled students in the
breaststroke as the rate of cognitive engagement increased the resid-
ualized gain in the breaststroke decreased. Most of the cognitive
activity in all classes was directed to the entire class or group
which the instructor was teaching. Low skilled students in this
study may have required more time to practice the fundamentals of
the skill before they could profit from explanations and demon-
strations concerning the fine points of skill development.
Until the fundamentals of the skill were acquired by the low
skilled student, the use of extended explanation and demonstration
by the instructors may have left less time available for actual prac-
tice of the skill. Low skilled students might have shown greater im-
provement if the explanations and demonstrations were followed by
skill practice and supplemental cognitive information in the form of
individual prescriptive feedback. This might have allowed students
in these classes to develop sound fundamental skills before spending
time engaged in cognitive activity related to precise refinement of
skill.
All engaged time, the summed total of motor and cognitive en-
gaged time, was a positive predictor of residualized achievement
three times (in Class 4 during survival float instruction and
for
both high skilled and high previous experience students in
all
breaststroke classes). All engaged time was a negative predictor
twice (in Class 1 and for medium skilled students in all
breaststroke
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classes). As noted earlier, in Class 4 survival float motor engage-
ment, as well as all engaged time, was a positive predictor of resid-
ualized posttest scores. Motor engagement in this class accounted
for 78. 82$ of the total engagement figure. Since cognitive engage-
ment was a small contributor to all engaged time and motor engagement
rate alone was a significant predictor of achievement, it then seems
appropriate to conclude that for class 4 survival float instruction
the rate of motor engagement was the major contributor to the posi-
tive relationship between residualized gain and all engaged time.
All engaged time was a positive predictor of residualized gain
for both high previous experience and high skilled students when
analyzed across all breaststroke classes. Since there was a signif-
icant positive correlation between skill level and previous experi-
ence, it would not be unexpected to find a similar relationship in
corresponding skill level and previous experience groups (i.e., high,
medium, and low). Therefore, high previous experience students may
also be the higher skilled students and a similar relationship be-
tween engagement and achievement would be found for the similar sub-
groupings.
As noted above, all engaged time was a positive predictor of
residualized gain for high skilled students. It was, however, a
significant negative predictor of residualized gain for medium
skilled students. This posed a dilemma in the interpretation of the
results from this study. There are no apparent differences between
the high and medium skilled groups in motor or cognitive engagement
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rates. In addition, since students in both skill levels were dis-
tributed among the classes and practice groups within the classes by
apparently random processes, it seems reasonable that the quality of
motor and cognitive engagement were similar. Why then does this ob-
vious and significant difference in regression equations occur be-
tween the two groups?
A possible explanation for the apparent conflict is that the
high skilled students had the basic fundamentals of the skill and
were able to utilize specific cognitive information and practice time
without individual help from the instructor. For this reason the
high skilled students may have profited from both whole class trans-
mission of cognitive information related to the skill and practice
with little feedback provided on an individual or group basis. As
was the case with low skilled students and cognitive engagement, how-
ever, medium skilled students may have needed less whole group cogni-
tive information related to the finer aspects of skill in order to
have more time for practice. In addition, the time spent engaged in
motor practice for medium skilled students may not have been relevant
if they were not practicing at an appropriate level of difficulty.
The instructors, all of whom were highly skilled in aquatic ac-
tivity, may have provided cognitive information and structured prac-
tice sessions which in combination were most appropriate for high
skilled students. The medium and low skilled students, while
receiv-
ing information and engaging in skill practice, may have
been doing
so at inappropriate levels for efficient skill
improvement. Skill
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practice and cognitive information was is at an inappropriate level
may have been be frustrating and confusing to the student, resulting
in little skill improvement or even a decrement in skill. The class-
room studies conducted as part of BTES (Fisher et al., 1978) support
the contention that a relationship exists between level of difficulty
and achievement in content areas associated with basic skills.
Implications for Teaching and Teacher Education
The results of this study do not provide conclusive data to
make global generalizations about teaching or teacher education.
If, however, the message of tis study is taken to be that student
achievement in swimming is related to student engagement in
different ways for different students, then there are implications
for the training of teachers. Teacher educators and Water Safety
Instructor Trainers may want to provide instructors with strategies
for modifying skill practice to fit individual student needs. To
meet these individual student needs may require instructors to
provide cognitive information and skill practice at an appropriate
level for each student. Providing specific instruction for student
ability groups or developing a range of individual task sheets would
be just two methods for dealing with variations in student skill
level
.
If we are to extend this further and believe that
appropriate
student engagement is related to achievement, it may
be necessary to
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provide instructors with techniques for efficiently moving the class
from one area of the pool to another. This may help decrease waiting
and management time and allow more time for student engagement. In-
structors who continually rely on methods of organizing practice
which require or allow only one or a few students to practice at any
one time will have to make major modifications in their organization-
al plans if engaged time is to increase significantly.
It seems evident that a wave or staggered wave formation (Amer-
ican Red Cross, 1981) or a drill which requires the entire class to
practice at the same time is preferable to any method of organization
in which one or a small group of students swims an entire length of
the pool and stops before others proceed. It may be necessary for
those entrusted with the training of Water Safety Instructors to em-
phasize and use methods of organizing practice sessions which allow
for maximum student engagement. In this way instructors will accumu-
late a wider repertoire of organizational skills to choose from when
planning for instruction and practice.
Implications for Research
When all students were analyzed together no engagement variable
accounted for a significant portion of the residual posttest variance
for either breaststroke or survival float instruction. When, how-
ever, pretest, posttest, and engagement data were analyzed for var-
ious subpopulations, each based on a single student characteristic,
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a number of significant relationships were found. These results in-
dicate that physical educators doing teaching effectiveness research
may profit by using the individual student as the unit of analysis.
The student as the unit of analysis is a departure from previous
process -product research in physical education (Oliver, 1979; Taylor,
1976; Yerg, 1977) in which the means of intact classes or instruc-
tional groups were the unit of analysis. Although there is merit in
the approach of using class means, Brophy (1975) and others (Earls,
1982; Hopkins, 1982; Page, 1975) have suggested that the student as
the unit of analysis captures the richness and diversity of the sub-
jects in the study. Many investigators have found no significant
relationships based on class means, and those means may have served
to obscure significant relationships based on student characteristics
(Page, 1975)* Even if significant relationships are found, the use
of mean statistics may obscure important subgroup differences.
In addition, the use of the student as the unit of analysis is
important if physical educators are going to make use of the process-
product paradigm with special emphasis on student subpopulations.
In gymnasia or swimming pools it is rarely, if ever, possible to
find a homogeneous group of students. If the aptitudes of students
are important in mediating process-product relations, as they were
in this study, future studies in physical education which do not
consider the characteristics of the student as a mediating factor
for any relationship or treatment may overlook an important part of
the total process of learning. In addition, information used as a
L
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basis for providing advice to teachers may be erroneous and decep-
tive if it does not include attention to the possibility that any
single instructional component may have differential impact on
students
.
Studying student engagement alone, without considering other
student, teacher, or environmental factors, may still leave large
gaps in our understanding of achievement in physical education. Re-
searchers may wish to investigate other process variables with par-
ticular attention to identifying those which combine with student
engagement to maximize achievement. The study of other variables
simultaneously with engagement may provide us with more detailed in-
formation about student learning in physical education.
Finally, it is clear that research in physical education which
combines process-product and aptitude by treatment interaction models
for investigation will provide important advantages in the study of
teaching effectiveness. This study has demonstrated that process-
product relationships are discernable in physical education classes
when student characteristics are considered a mediating factor.
Future research based on the notion that the characteristics of the
student are important in teaching and learning in physical education
may yield further, more precise information conclusions which will
be directly applicable to the improvement of teaching.
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This letter is intended to solicit your support and cooperation for
a study I am conducting as a part of the requirements for my doctoral
degree. The study is designed to examine the relationships between
what teachers and students do in physical education class, in this
case swimming, and how student skill improves. The study will focus
on a variety of specific things which happen in swimming class. Be-
cause I want to observe these events as they naturally occur, the ex-
act targets of observation will be identified and discussed with you
at the conclusion of the study. Every possible effort will be made
to avoid interference with your instruction, and to reduce the time
required to a minimum.
The skills we will be looking at are breaststroke and survival float-
ing. The investigator will be present while you are teaching for 10
of the regular class meetings during the semester. A list of these
classes and the time involved in attached to this letter.
You will provide all instruction. I will be present only as an ob-
server. Instruction and practice of breaststroke and survival float-
ing will be videotaped and you will be asked to wear a portable cord-
less microphone when not in the water. All electrical equipment will
be grounded through a ground fault interrupter to ensure complete
safety.
Your participation in this study may require some adjustment of your
class plans, but in return for that effort the information gained
should contribute to what we know about instruction and skill im-
provement in swimming. You will remain anonymous and the results
from your class will be combined with those of four other classes
participating in the study.
I will be happy to answer any questions you have now or at any future
time. You are free to withdraw your agreement to participate at any-
time without prejudice to you or your class.
Thank you.
Stephen Silverman
North Physical Education Building
University of Massachusetts
Amherst, MA 01003
I have read the above and give my consent to participate as a
swim-
ming instructor with my intermediate swimming class in the
study be
ing conducted by Stephen Silverman.
Signed
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THE FOLLOWING IS THE SEQUENCE AND TIME REQUIRED FOR EACH DAY:
1) Explanation of study and recruiting student subjects —
15 minutes
2) Pre-test breaststroke — 15 minutes
3) Instruction breaststroke — 15 minutes
4) Instruction breaststroke — 15 minutes
5) Instruction breaststroke — 15 minutes
6) Instruction breaststroke — 15 minutes
7) Post-test breaststroke /pre-test survival floating — 25
minutes
8) Instruction survival floating — 15 minutes
9) Instruction survival floating — 15 minutes
10) Post-test survival floating — 15 minutes
On several other occasions it will be necessary for me to be present
in the pool area to adjust equipment, but this will not interfere
with your instruction in any way.
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This letter is intended to solicit your support and cooperation for
a study I am conducting as a part of the requirements for my doctoral
degree. The study will take place in your swimming class and is de-
signed to look at the relationships between what teachers and stud-
ents do in swimming class and how student skill improves.
Portions of nine classes will be required to collect data. You will
be tested twice on each of two skills. Between tests on a particular
skill, you will receive instruction from your regular instructor,
just like any other class. The classes in which teaching occurs will
be videotaped and will last 15 minutes. You will be asked to check
an attendance sheet and wear a special swim cap for identification.
Neither your individual identity nor scores will be revealed at any
time.
The information gained from this study should contribute to what we
know about skill improvement in swimming classes. Your decision to
participate or not participate will have no influence on your grade
in the class. I will be happy to answer any questions you have now
or at a future time. You are free to withdraw your consent to par-
ticipate at any time without prejudice.
Stephen Silverman
North Physical Education Building
University of Massachusetts
Amherst, MA 01003
I have read the above and give my consent to participate in the study
being conducted by Stephen Silverman in my swimming class.
Signed
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INSTRUCTOR AND STUDENT QUESTIONNAIRES
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INSTRUCTOR QUESTIONNAIRE
NAME
LOCAL ADDRESS
PERMANENT ADDRESS
LOCAL TELEPHONE PERMANENT TELEPHONE
AGE DATE OF BIRTH
DATE OF COMPLETION OF W.S.I. CLASS (MONTH/YEAR)
YEAR IN SCHOOL
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STUDENT QUESTIONNAIRE
NAME SEX
LOCAL ADDRESS
LOCAL TELEPHONE AGE
How many hours of formal swimming or water safety instruction have
you had in the past five (5) years? (Do not include this class.)
None (0)
Up to 10 hours (1)
11-25 hours (2)
26-50 hours (3)
51-75 hours (4)
76-100 hours (5)
Over 100 hours (6)
What is the highest level class you have enrolled in and passed?
Beginner (1)
Advanced Beginner (2)
Intermediate (3)
Swimmer (4)
Advanced Swimmer (5)
Advanced Lifesaving (6)
How many hours have you participated in recreational swimming during
the past twelve (12) months? Don't forget the summer. Include
visits to the beach and dips in a backyard pool. Estimate time in
the water only — tanning does not count!
None (0)
Up to 10 hours (1)
11-25 hours (2)
26-50 hours (3)
51-75 hours (4)
76-100 hours (5)
Over 100 hours (6)
APPENDIX C
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INSTRUCTOR GUIDELINES
In order for this study to be most meaningful, you will be asked to
remember the following guidelines:
1) Testing will be done during normal class time. Three
outside evaluators will be present on the pool deck to
evaluate pretest and posttest skill level.
2) Fifteen minutes will be provided for each instructional
period. Each teaching session will be videotaped and
timed for the 15-minute segment. You may use the
15-minute sessions to teach the selected skill as you
wish; no advice or feedback will be provided.
3) The skills should be taught or practiced only during the
videotaped sessions.
4) Students should be encouraged to attend all classes and
discouraged from practicing the selected skills outside of
the formal class for the length of the study.
YOUR COOPERATION IS GREATLY APPRECIATED \ \
I
Your class meets at
The schedule for filming and testing is:
Date Activity
1 .
2 .
3.
4.
5.
6 .
7.
8
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BEHAVIORAL ANCHORS FOR BREASTSTROKE AND SURVIVAL FLOATING
107
EVALUATION CRITERIA — BREASTSTROKE
BODY POSITION
0 - completely on side or supine
1 - basically on front with rotation to side
2 - position on front angled toward bottom (with head high)
3 - slight deviation from prone position, face too far in the water
4 - prone, face in water slightly off desired level
5 - prone, face in water at or about eyebrow level
ARM ACTION
0 - nonsymmetrical action, dropped elbows, pull extending well past
shoulder area, no extension prior to pull
1 - wide pull, dropped elbows, pull extending well past shoulder
area, no or slight extension prior to pull
2 - wide pull with dropped elbows, not complete extension or recovery
3 - pull slightly wide and/or elbows dropped and/or not complete ex-
tension on recovery (two errors)
4 - slightly dropped elbows or slightly wide pull or less than full
extension on recovery
5 - high elbows, pitches hands in water, begins recovery at
shoulders, complete extension prior to pull
LEG ACTION (WHIP KICK)
0 - flutter kick or no kick
1 - scissoring action, knees wide apart, no ankle flexion
2 - slight scissoring action, wide knees with inadequate ankle
flexion or frog kick
3 - knees too wide, lack of total ankle
flexion or wedge kick
4 - ankles not totally flexed or knees separating too
far
5 - knees slightly separated, flex ankles,
symmetrical power phase
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BREATHING
0 - holding breath, face out of water
1 - face out of the water, breathing
2 - breathing less than once every cycle or breathing every other
cycle with face out of water for prolonged period
3 - breathing every other stroke, lifting head too far out of water
or putting face too far in water
4 - breathing every stroke, slightly raising head too far out of
water
5 - breathing every stroke, head lifted enough for mouth to clear
water but without excessive headlift
COORDINATION
0 - kick greatly precedes pull, no glide, breathing not appropriately
timed
1 - kick slightly precedes pull, no glide, breathing not appropriate-
ly timed
2 - pull followed by kick without glide
3 - pull followed by kick with only minimal glide
or breathing out of
sequence
4 - pull-kick-glide , breathing slightly off or glide held
for insuf-
ficient time period
5 - pull-kick -glide, breathing with pull or as
hands come together on
arm stroke
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EVALUATION CRITERIA — SURVIVAL FLOATING
BODY POSITION
0 - rigid body, straight legs, head out of water throughout
1 - rigid body, straight legs, head in water when resting
2 - body floating in water, arms hanging, straight legs, head in
water
3 - body floating and reasonably relaxed in water, arms hanging, legs
rigid or not totally relaxed
4 - relaxed assuming a natural position in water, face in water, legs
slightly rigid or arms not totally relaxed, assumes a natural,
relaxed position
5 - relaxed assuming a natural position, curved back, face in water,
arms relaxed and legs slightly bent
ARM ACTION
0 - treading action
1 - forceful arm pull, no relaxation between strokes, or multiple arm
pulls
2 - raising forearms vigorously, wide forceful arm pull, short relax-
ation between strokes
3 - raising forearms vigorously, or forceful arm pull, relaxation be-
tween strokes
4 - arms brought slowly to the surface, gently downward pulling ac-
tion, slightly dropping elbows, relaxation at the end of the
stroke
5 - arms brought slowly to surface, gentle downward pulling action,
with elbows high, relaxation at the end of the stroke
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LEG ACTION
0 - treading motion
1 - wedge kick, whip kick
2 - rudimentary scissors kick or accelerated scissors kick
3 - scissors kick, slightly accelerated with lateral separation
4 - scissors kick slightly separated
5 - slow easy scissors kick
BREATHING
0 - holding face out of the water
1 - raising face out of water and holding for prolonged time
2 - inhalation and exhalation with face out of the water, but proper
head movement
3 - exhaling with face in water, but continuing exhalation after
mouth clears water
4 - forceful exhalation with face in water or short, quick inhalation
after chin clears water
5 - exhaling with face in water, slow easy head movement, inhalation
through the mouth as chin clears water
COORDINATION
0 - treading water (or worse)
1 - arm and leg movement separate or power phases of arms
and legs
exerting force separately
2 - arm and leg movement slow but at least 1/4 cycle off,
head move-
ment before or after the initiation of power phase
3 - slow simultaneous completion of power phase
with arms and legs
slightly off and head movement slightly off key or insuf
ficien
rest between intervals
Ill
4 - slow simultaneous completion of power phase with arms or legs
slightly off or head movement slightly off — resting between
intervals
5 - slow, simultaneous completion of power phase, head movement
begins with arms, resting in water between strokes
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SKILL EVALUATION SHEET
Class | 1 Pretest | 1 Posttest
Skill
Student ID
Code
Body
Pos
Arm
Act
Leg
Act
Breath Coord Total
1 .
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
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SKILL EVALUATION SHEET, page 2
Student ID
"ode
Body
Pos
Arm
Act 1
Leg
Act
Breath Coord Total
13.
14.
15.
16.
17.
18.
19-
20.
21.
22.
23-
24.
25.
-
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CODING DECISION LOG
The working definitions of the categories are:
Motor Engagement
Cognitive Engagement
Non-engaged
Managerial Activities
Non-engaged Waiting
Non-engaged Off-task
Non-engaged
Other /Non-codable
actual performance or practice attempt
of the skill being taught, may include
land drills as well as actual practice
in the water.
attending to explanation or demonstra-
tion of skills; example — receiving
feedback, watching giving feedback in
peer teaching.
transitions from one drill, explanation
demonstration to another; example —
movement or directions associated with
the onset or continuation of practice.
periods when neither skill practice or
cognitive activity is occurring and
students are ready to practice or move
on to another activity.
student is involved in a motor or cogni-
tive activity, but it is not related to
the skill being taught
;
example —
horseplay occurring during an explana-
tion demonstration or practice period.
behavior not fitting into the categories
above; example — unidentifiable behav-
ior.
General guidelines for all coding are:
make certain you have the correct tape, person, and cap identi-
fier prior to any coding.
if while coding a student is out of camera position and returns
doing the same activity (in the same category) infer that the
student remained in that category throughout the elapsed time.
it sometimes takes a little extra work to evaluate a student;
you may have to rewind or advance the tape to collect more ac-
curate results -— this may take a little extra time, but will
be worth it'.
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remember to code only the six-minute intervals listed on the
coding sheet.
The hierarchy for making decisions is:
MOTOR
COGNITIVE
MANAGERIAL
WAITING
OFF-TASK
OTHER /NON -CODEABLE
When in doubt, the highest category should be noted. For example,
if a motor activity occurs during an explanation, you code the time
as motor while activity is occurring. Or, if students are "messing
around," but waiting for activity to begin, that time is coded as
waiting. Remember if motor is occurring with anything else, you code
motor.
Specific clarifications of categories are listed below.
MOTOR
code motor when it occurs simultaneously with other categories.
do not code motor when the student is doing a motor activity
that is not the focus of instruction — code off-task or waiting
depending on the instructions (for example, code off-task when
student treads water when instructed to survival float)
.
code motor when students are engaged in a land drill. If the
student holds part of the movement during a land drill, it is
still motor.
COGNITIVE
code cognitive when the whole class is having an explanation or
demonstration.
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code cognitive when student stops activity and is looking up at
teacher (this may occur with the teacher without the vega-mike,
so you may have to reasonably infer the behavior).
code cognitive when the whole class is holding onto the side and
getting whole group feedback.
code cognitive when student or students are asking questions of
the instructor.
MANAGERIAL
code managerial when kickboards or other materials are being
distributed.
code managerial when the student is replacing or adjusting bath-
ing cap.
code managerial when students move from one area to another to
begin activity.
code managerial when student is receiving directions.
code managerial when instructors are discussing what to do next.
WAITING
code waiting when student is at side waiting for turn in one of
the various wave formations.
code waiting when student is blocked in between laps.
code waiting when student has completed last activity (laps, for
example) and is waiting for instruction or direction.
OFF-TASK
code off-task when the student detours from or does not complete
the activity instructed to do (for example, completes last 10
yards of a breaststroke lap with the sidestroke or crawl).
code off-task when the student is performing another motor skill
than the skill which is the focus of instruction.
code off-task when students have the opportunity to proceed but
do not go (for example, hanging onto end between laps when there
is no physical reason not to proceed).
APPENDIX G
ENGAGEMENT CODING SHEET
ENGAGEMENT
CODING
SHEET
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TALLY SHEET
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Student
ID Number
Previous Experience
TALLY SHEET
Age
Gender
Cap ID Number
Skill Tests
Breaststroke Survival Floating
Pretest Posttest Pretest Posttest
1 2 3 1 2 3 1 2 3 1 2 3
Body Pos.
Arm Act.
Leg Act.
Breath
Coord.
TOTAL
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TALLY SHEET, page 2
Student Age
ID Number Gender
Previous Experience Cap ID Number
Coding Summaries (time in seconds)
Breaststroke Survival Floating
Class 1 Class 2 Class 3 Class 4 Class 1 Class 2
Motor
Cognitive
Managerial
Waiting
Off-task
Other/noncod.
—


